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© An image processor having a density indicator. 



© A plurality of reference points (Pi-Ps) are se- 
lected on an original image. The respective colour 
density levels of the reference points are simulta- 
neously displayed on the CRT (64). The operator 
sets up the image processor while monitoring the 
respective colour density levels on the CRT. 

FIG. 2 




Xerox Copy Centre 



BEST AVAILABLE COPY 



1 



EP 0 322 879 A2 



2 



An image Processor Having A Density Indicator 



This invention relates to an image processor 
having a density indicator for indicating the optical 
density level at a reference point on an image 
which is obtained by correcting an original image 
through an image correction process such as a 
colour correction and a tone correction. 

As is well known in the art, an image processor 
such as a process scanner is so constructed as to 
scan an original to separate the original image data 
into a plurality of colour component data. Each 
colour component data is corrected through a col- 
our image correction process, such as colour cor- 
rection and tone correction, to obtain a desirable 
recording image or printed image. 

Prior to the image scanning, parameters re- 
quired for specifying the image correction rule are 
stored in the process scanner according to a pre- 
determined plane for image recording, ' to set up 
the process scanner. The setting of the parameters 
is usually carried out in the image scanner for each 
original. 

In the setting-up process, a reference point is 
selected in the original image, and the respective 
colour densities at the reference point are read with 
a pick-up head. Signals expressing the colour den- 
sities are corrected according to the image correc- 
tion rule specified by the parameters, to derive 
corrected signals expressing the corrected colour 
densities of the reference point. The respective 
levels of the corrected colour densities are mon- 
itored with a single density indicator in time series, 
whereby an operator can determine whether or not 
the current values of the parameters are the de- 
sired ones, if it is found that the current values of 
the parameters are improper, the control knobs are 
re-set until the corrected colour densities have the 
desired levels. 

The conventional process scanner described 
above has a disadvantage in that the corrected 
colour densities of another point whose colour is 
identical to that of the reference point sometimes 
deviate from the desired ones, since the corrected 
colour density of only one reference point is mon- 
itored in the setting-up process. 

The present invention aims to provide an im- 
age procesor delivering original image data which 
truly expresses an original image. 

According to the present invention, an image 
processor comprises image data storage means for 
storing image data expressing respective density 
levels of reference points which are arbitrarily se- 
lected on the original image, correction means for 
correcting the image data according to an image 
correction rule stored in the image processor dur- 



ing a setting-up process, thereby to provide cor- 
rected image data expressing respective corrected 
density levels of the reference points, and visual 
means for visually indicating the respective cor- 
5 rected density levels simultaneously. 

In one embodiment of the present invention, 
the visual means has an image display on which 
the respective corrected density levels are dis- 
played together with the original image. 
10 In another embodiment of the present inven- 
tion, the visual means has a plurality of density 
indicator units for indicating the respective cor- 
rected density levels respectively. 

The present invention also provides a method 
15 of setting up an image processor, and the method 
comprising the steps of preparing an original im- 
age, arbitrarily selecting a plurality of reference 
points on the original image, obtaining density data 
expressing respective density levels of the refer- 
20 ence points, correcting the density data according 
to a predetermined image correction rule, to obtain 
corrected image data expressing respective cor- 
rected density levels of the reference points, visu- 
ally indicating the respective corrected density lev- 
25 els on visual means simultaneously, and adjusting 
the image correction rule to a desired correction 
rule while monitoring the respective corrected den- 
sity levels indicated in the visual means, thereby to 
set up the image processor. 
30 Accordingly, an object of the present invention 
is to provide an image processor having a setting- 
up process which can be conducted in a short time 
without errors. 

Another object of the present invention is to 
35 provide a method of setting up an image processor 
at a high speed. 

In order that the invention may be more readily 
understood, embodiments thereof will now be de- 
scribed by way of example with reference to the 
40 accompanying drawings, in which: 

Figure 1 is a block diagram illustrating a flat 
bed process scanner according to a preferred em- 
bodiment of the present invention, 

Figure 2 is an image view being displayed 
45 on a CRT employed in the preferred embodiment, 
Figure 3 is another image view displayed on 
the CRT. 

Figure 4 is a block diagram showing a drum 
type process scanner according to another pre- 
so ferred embodiment of the present invention, and 

Figure 5 is a block diagram showing switch- 
ing circuits and density indicators employed in the 
process scanner shown in Figure 4. 

Fig. 1 is a block diagram of a Hat bed process 
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scanner embodying the present invention. A colour 
original 31 is placed on a transparent table 32. A 
pickup head 34 having three linear image sensors 
is provided under the table 32, facing the original 
31. The linear image sensors may be CCD linear 
arrays for photoelectric conversion. The table 32 
and the pickup head 34 are relatively movable in 
the direction X, whereby the image of the original 
31 is scanned by the pickup head 34. The respec- 
tive colour component signals for red (R), green 
(G) and blue (B) obtained by the pickup head 34 
are transmitted to an input/density convertor 36, to 
be converted therein into respective colour density 
signals. 

The colour density signals are supplied to a 
colour converter 38 and an analogue to digital (A/D) 
converter 48. The colour converter 38 has a mem- 
ory 38a which stores a colour image correction rule 
in the form of a look-up table, the colour image 
correction rule being predetermined in a setting-up 
process described later. The colour density signals 
for the R, G, B-colours are converted into colour 
density signals for yellow (Y), magenta (M), cyan 
(C) and black (K) in the colour converter 38, while 
being subjected to a correction process according 
to the correction rule. One of the corrected colour 
density signals is selected by a selector 40, and 
then delivered to a modulator 42. The modulator 42 
modulates a laser beam in accordance with the 
corrected colour density signal currently delivered 
thereto, and the modulated laser beam is focussed 
onto a colour photosensitive film 47 by a recording 
head 44. The photosensitive film 47 is placed on a 
transparent table 46 which is moved in the direc- 
tion X, so that the photosensitive film 47 is scanned 
by the modulated laser beam. Through the scan- 
ning of the photosensitive film, colour separated 
images for Y, M, C or K are recorded on the 
photosensitive film 47. 

Digital colour density signals obtained by the 
A/D converter 48 are supplied to a pixel skipping 
circuit 50. The pixel skipping circuit 50 is operable 
to skip the digital colour density signals at a pre- 
determined skipping rate, thereby to reduce the 
amount of information expressed by the colour 
density signals. The colour density signals thus 
skipped are delivered to an image memory 52, and 
the respective colour density data expressed by 
the colour density signals is stored in the memory 
52. 

The colour density data stored in the memory 
52 is transmitted to a CPU 54, to be subjected to a 
colour image correction process according to a 
simulation program previously stored in a RAM 58. 
The corrected data is transmitted to the RAM 58, 
and stored therein. A program for controlling the 
CUP 54 and character data for generating a char- 
acter image are previously stored in a ROM 56. 



An operation panel 60 is provided with control 
knobs used in a setting-up process of the process 
scanner, and other manual switches. A display 
memory 62 is electrically coupled to the elements 

5 52-60, and stores image data to be displayed on a 
CRT 64 in one-to-one correspondence between the 
image data and imaging positions on the CRT 64. 

As will be clearly understood from the following 
description, the memory 52 and the CRT 64 cor- 

w respond respectively to "image data storage 
means" and "visual means" in the present inven- 
tion, while the combination of the CPU 54, the 
ROM 56 and the RAM 58 corresponds to 
"correction means". 

rs The setting-up process of the process scanner 

is conducted as follows: First, the original 31 is 
placed 'on the table 32 and scanned by the pickup 
head 34, whereby the respective colour component 
signals for R, G, B-colour are obtained. The colour 

20 component signals are converted to colour density 
data, and then stored in the image memory 52. 
The colour density data stored in the image mem- 
ory 52 is accessed and transmitted to the CRT 64 
through the display memory 62, whereby the origi- 
ns nal image is displayed on the CRT 64 together with 
a cursor image C, as shown in Fig. 2. 

Then, the control knob provided on the opera- 
tion panel 60 is manually operated, thereby to 
move the cursor C to a desired position on the 

30 CRT 64. When an enter-key provided on the opera- 
tion panel 60 is operated the current position of the 
cursor C is detected and input to the CPU 54, 
whereby a reference point on the original image is 
specified. Through repetition of the above indicated 

35 steps, a plurality of reference points Pi through Ps. 
for example, are selected and indicated on the 
original image being displayed. 

When the selection is completed, the respec- 
tive colour density data for the reference points is 

40 read out from the image memory 52. The CPU 54 
corrects the respective colour density data accord- 
ing to the simulation program previously stored in 
the RAM 58, for each reference point. The cor- 
rected colour density data for Y, M, C and K- 

45 colours with respect to each reference point is 
stored in the RAM 58. 

The corrected colour density data is read out 
from the RAM 58, and transmitted to the CRT 64 
through the display memory 62, whereby the re- 
so spective density levels of the reference points ex- 
pressed by the corrected density data are simulta- 
neously displayed in the neighbourhood of the re- 
spective corresponding reference points on the 
CRT 64. Preferably, the density levels for Y, M. C 
55 and K-colours are displayed in the form of a table, 
as shown in Fig. 2. 

The operator then operates the control knobs 
to change the image correction rule to a desired 
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one. while monitoring the density levels on the 
CRT 64. In response to the operation, the density 
levels corresponding to the new correction rule are 
calculated by the CPU 54 according to the simula- 
tion program. The new density levels thus obtained 
are simultaneously displayed on the CRT 64 in 
place of the old levels. When ail of the respective 
density levels for the reference points Pi through 
Ps are set to the desired levels, the operator ac- 
tuates the enter-key. Data expressing the image 
correction rule is transmitted to the memory 38a, to 
be stored therein in the form of a correction table. 
The setting-up process is now completed. 

After the setting-up process, the original 31 is 
scanned again by the pickup head 34. The colour 
component signals thus obtained are converted to 
colour density signals by the input/density con- 
verter 36. 

The colour density signals are converted into 
those for Y, M, C and K-coiour by the colour 
converter 38, while being subjected to the correc- 
tion according to the correction table. One of the 
corrected colour density signals is selected by the 
selector 40 for delivery to the modulator 42. The 
scanning exposure of the photosensitive film 47 is 
then carried out, whereby a colour component im- 
age is recorded on the photosensitive film 47. 

In the setting-up process indicated above, the 
respective density levels of the reference points Pi 
through Ps may be simultaneously displayed in 
predetermined areas of the display screen of the 
CRT 64. as shown in Fig. 3. In this case, the 
respective positions of the reference points are 
displayed with images of the numerals "1" to "5", 
while the density levels are displayed in a bottom 
region of the display screen with the corresponding 
numerals, for example. Alternatively, the respective 
density levels for the reference points may be 
displayed in the form of a graph. It is also possible 
to display the original image on one CRT. while the 
density levels are displayed on another CRT. 

Fig. 4 is a block diagram showing a drum type 
process scanner according to another preferred 
embodiment of the invention. An original 11 is 
wrapped around an original drum 12 and is rotated 
with the original drum 12 in the direction 0. A 
pickup head 14 is moved relative to the drum in 
the direction X, while reading the original image. 
Colour component signals for R, G and B-colours 
are converted into respective density signals by an 
input/density converter 16. The colour density sig- 
nals are further converted into digital signals by an 
A/D converter 68, and the respective colour density 
levels expressed by the digital colour density sig- 
nals are stored in an image memory 70, which 
constitutes "image data storage means" of the 
present invention. The image memory 70 has a 
plurality of memories 70R. 70G and 70B in which 



the respective colour density data for R, G and B- 
colours are stored. As will be understood later, 
since only the colour density data for N reference 
points, where N is greater than one, are stored in 

5 each memory, each of the memories 70R, 70G and 
70B has storage areas Mi to M N for the respective 
reference points. 

The colour density data read out from the 
image memory 70 is supplied to a colour converter 

ro 18 through a D/A converter 72 and a selector 66. 
The colour converter 18 has a memory 18a in 
which a colour image correction table is stored in a 
setting-up process. The colour density data is con- 
verted into data for Y, M, C and K-colours, while 

15 being subjected to image correction according to 
the correction table, and the converted data is 
delivered to a switching circuit SW. As shown in 
Fig. 5, the switching circuit SW comprises respec- 
tive switches or demultiplexers SW Y . SW M , SW C 

20 and SW K for the Y, M, C and K-colours. Each of 
the switches SWy-SW k has an output terminal T 0Y) 
Tom. T oc or Tqk connected to a data selector 22 
(Fig. 4) and other terminals T 1Y -T NY , T 1M -T NM , T tc - 
Tmc or T 1k -T N k connected to density indicator units 

25 74i -74 M , respectively, the density indicator units 
74i -74 N being provided in a density indicator 
means 74. 

The density indicator units 74i-74 M correspond 
to a plurality of reference points, respectively, and 
30 are operable to simultaneously indicate the respec- 
tive density levels of Y, M, C and K-colours with 
respect to the reference points. More particularly, 
each of the density indicator units 74i-74 N has 
latch circuits 75Y-75K for latching the colour den- 
as sity signals of Y, M, C and K-colours supplied from 
the switching circuit SW, and density meters 76Y- 
76K connected to the latch circuit 75Y-75K and 
operable to indicate the colour density levels, re- 
spectively. 

40 Referring to Fig. 4, the process scanner further 

comprises an operation panel 20 having control 
knobs, and an addFess generator 78 for generating 
address signals. The address signal is used for 
selecting one of the storage areas Mi-M N in each 

45 of the memories 70R, 70G and 70B, and selecting 
one of the output terminals in each of the switches 
SWy-SW k . A selector 22, a modulator 24 and a 
recording head 26 are provided in the process 
scanner, in similar manner to Fig. 1. A photosen- 

50 sitive film 29 is wound around a recording drum 28 
and rotated in the direction p with the recording 
drum 28, and a colour separated image is recorded 
on the photosensitive film 29 in a recording pro- 
cess. 

55 In the setting-up process, each of the respec- 
tive input terminals of the switches SWy-SW K are 
electrically connected to the output terminal T iY - 
(Tim. T 1C » T 1K ), whereby the signal path from the 
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colour converter 18 to the density indicator 74i is 
established. At the same time, the data selector or 
multiplexer 66 selects its input signals supplied 
from the D/A converter 72. The original drum 12 
and the pickup head 14 are manually rotated and 
moved, respectively, and they are stopped when a 
first reference point arbitrarily selected on the origi- 
nal image comes to a position facing the pickup 
head 14. Then, an operator operates an enter-key 
provided on the operation panel 20, so that colour 
image light corresponding to the first reference 
point is input to the pickup head 14. The colour 
density signals obtained by the input/density con- 
verter 16 are supplied to the image memory 70 
through the A/D converter 68. In the image mem- 
ory 70, the respective first storage areas Mi are 
selected by the address signal supplied from the 
address generator 78, so that the colour density 
data for respective colours are stored in the re- 
spective first storage areas Mi . 

The designation and the storage operation are 
repeated for other reference points while serially 
selecting the storage areas M2-M N , so that the 
respective colour density data for second to N-th 
reference points is stored in the storage regions 
M 2 -M N for each colour, respectively. 

When the storage operation is completed, the 
control knobs provided on the operation panel 20 
are manually operated, thereby to set a desired 
image correction rule in the memory 18a as a 
colour image correction table. Then, the address 
generator 78 generates an address signal for scan- 
ning the respective addresses of the storage areas 
Mi-M N in series, and the respective colour density 
data for the first to N-th reference points is read out 
from the memories 70R, 70G and 70B. The respec- 
tive colour density data is supplied to the colour 
converter 18 through the D/A converter 72 and the 
data selector 66. and is converted into the colour 
density signals for Y. M, C and K-colours while 
being subjected to the image correction according 
to the correction table. The corrected colour den- 
sity signals for Y, M, C and K-colours thus obtained 
are delivered to the switching circuit SW. 

Each of the switches SWy-SW k serially selects 
output terminals in the order of T 1y -Tny (T 1M -T NM , 
Tic-T nc . T 1K -T NK ) under the control with the ad- 
dress signal. Since the address signal generated in 
the address generator 78 is used in common to the 
image memory 70 and the switching circuit SW, 
the serial read-out operation in the image memory 
70 is synchronized with the serial selection of the 
output terminals in the switching circuit SW, where- 
by the respective corrected colour density data 
representing the first to the N-th reference points is 
delivered to the density indicator units 74i-74 N , 
respectively. Accordingly, the respective colour 
density levels of Y, M, C and K-colours represent- 



ing the first to N-th reference points are latched by 
the latch circuits 75Y-75K and simultaneously in- 
dicated at the density meters 76Y-76K of the den- 
sity indicator units 74i-74 N respectively. 

5 The operator then operates the control knobs 

again while monitoring the respective colour den- 
sity levels of the first to N-th reference points 
indicated on the respective density meters 76Y- 
76K of the density indicator units 74i-74n, thereby 

10 to try to adjust the correction rule to the desired 
one. The new correction rule thus obtained is 
stored in the memory 18a in place of the old 
correction rule, and the above indicated process is 
repeated until the desired density levels are in- 

T5 dicated in the respective density meters 76Y-76K. 
When the desired density levels are obtained the 
setting : up process is completed. 

After the setting-up process, the data selector 
16 is switched to be electrically connected to the 

20 input/density converter 16, while the switching cir- 
cuit selects the output terminals Tqy-Tok. The origi- 
nal 11 is scanned by the pickup head 14, whereby 
colour component signals representing the original 
image are obtained. The colour component signals 

25 are converted into colour density signals and deliv- 
ered to the colour converter 18 through the selector 
66. The colour density signals for R, G. B-colours 
are converted into the colour density signals for Y, 
M. C and K-colours in the colour converter 18 while 

30 being subjected to the colour image correction 
according to the correction table stored in the 
memory 18a. The corrected colour density signals 
are transmitted to the data selector 22 through the 
switching circuit SW, and one of them is selected 

35 to be delivered to the modulator 24. The photosen- 
sitive film 29 is scanned by the modulated laser 
beam emitted from the recording head 26. whereby 
a colour component image is recorded on the 
photosensitive film 24. 

40 According to the present invention, at. least two 
sets of density indicators are required for simulta- 
neously displaying the respective density levels of 
a plurality of reference points. When the number of 
the reference points exceeds that of the density 

45 indicator units, the respective levels may be in- 
dicated on the density indicators in series. If den- 
sity meters operable to hold the respective colour 
density data such as peak meters are employed, 
latch circuits 75Y-75K may be omitted. The density 
so display means may be displays other than those 
employed in the preferred embodiments. 

The present invention can be also applied to a 
process scanner for recording four colour compo- 
nent images of Y, M, C and K-colours through one 
55 scanning of the photosensitive film, a monoch- 
romatic process scanner, and the like. The original 
image data may be supplied from a disc memory, 
a TV camera, a graphic computer, or other input 
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devices. 

As understood from the above description, 
since the respective density levels of reference 
points are simultaneously indicated or displayed on 
the density display means in the setting-up pro- 
cess, the setting-up process can be carried out 
while simultaneously monitoring the respective 
density levels, so that an image processor such as 
a process scanner can be set up in a short time 
without errors. 

The features disclosed in the foregoing de- 
scription, in the following claims and/or in the ac- 
companying drawings may, both separately or in 
any combination thereof, be material for realising 
the invention in diverse forms thereof. 



Claims 

1. An image processor for generating original 
image data expressing an original image (31), 
characterised in that the image processor com- 
prises image data storage means (52) for storing 
image data expressing respective density levels of 
reference points (?) which are arbitrarily selected 
on said original image (31), correction means (54, 
56, 58) for correcting said image data according to 
an image correction rule stored in said image pro- 
cessor through a setting-up process, thereby to 
provide corrected image data expressing respec- 
tive corrected density levels of said reference 
points, and visual means (64) for simultaneously 
visually indicating said respective corrected density 
levels. 

2. An image processor in accordance with 
claim 1, wherein said visual means (64) has an 
image display on which said corrected density lev- 
els are displayed together with said original image 
(31). 

3. An image processor in accordance with 
claim 2, wherein said corrected density levels are 
displayed at respective neighbourhoods of said ref- 
erence points on said image display (64). 

4. An image processor in accordance with 
claim 2, wherein said corrected density levels are 
displayed at a predetermined position on said im- 
age display (64) together with respective reference 
symbols, and said reference symbols are displayed 
at respective neighbourhoods of said reference 
points (P) on said image display (64). 

5. An image processor in accordance with any 
one of claims 1 - 4 wherein said visual means (64) 
has a plurality of density indicator units (74) for 
indicating respective corrected density levels. 

6. An image processor in accordance with 
claim 5, wherein said image processor Is a colour 
image processor, and each of said indicator units 



(74) has a plurality of density indicators corre- 
sponding to respective colour components included 
in said corrected image data. 

7. An image processor in accordance with 
5 claim 6, wherein each of said density indicators 

has a density meter (76). 

8. A method of setting up an image processor, 
in which an original image (31) is prepared charac- 
terised in that the method comprises the steps of 

70 arbitrarily selecting a plurality, of reference points 
(P) on said original image (31), obtaining density 
data expressing respective density levels of said 
reference points (P), correcting said density data 
according to a predetermined image correction 

75 rule, to obtain corrected image data expressing 
respective corrected density levels of said refer- 
ence points (P), visually indicating said respective 
corrected density levels on visual means (64) si- 
multaneously, and adjusting said image correction 

20 rule to a desired correction rule while monitoring 
said respective corrected density levels indicated 
on said visual means (64), thereby setting-up said 
image processor. 

9. A method in accordance with claim 8, 
25 wherein the method further includes the steps of 

displaying said original image (31) on said image 
display (64) and serially designating said reference 
points (?) on said original image (31) displayed on 
said image display (64) with a cursor (C). 
30 10. A method in accordance with claim 8 or 9, 

wherein the method further includes the step of 
displaying said corrected density levels together 
with said original image (31). 

11. A method in accordance with any one of 
35 claims 8-10, wherein said corrected density levels 

are displayed at respective neighbourhoods of said 
reference points (?). 

12. A method in accordance with any one of 
claims 8-11, wherein the method further includes 

40 the step of indicating said corrected density levels 
with a plurality of respective density indicators/ 

13. An apparatus provided in a colour process 
scanner, for indicating respective colour density 
levels of reference points arbitrarily selected on an 

45 original image (31), characterised in that said ap- 
paratus comprises a plurality of density indicator 
units (74) each having a plurality of density indica- 
tors for indicating respective colour density levels 
for each colour and means for receiving colour 

so density data expressing said respective colour den- 
sity levels from the exterior of said apparatus, to 
input said colour density data to respective density 
indicator units (74). 

55 
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